
I RD-R173 226 SEMICONDUCTOR/SOLID ELECTROLYTE JUNCTIONS FOR OPTICE. li'1
I INFORMRTION STORRGE(U) ELTRON RESERRCH INC AURORA IL
I A F SAMMELLS 14 SEP 86 N66614-94-C-6723

UNCLASSIFIED_ F/S 29/6 NLI.""U



16i

11111 1.0208If4225

L3a 2

L 6 miiO

I'll
"

'

MICROCOPY RESOLUTION TEST CHART F. 4
NATIONAL BUREAU OF STANDARDS 1963 A

4J*4

~ y*::'4-~~ . ~~ ~. ~*.. ..... ....



%ICURITv CLAS31pICA'ION Or inIS wAGEa (When Do. nie.e)-

I. EPRT REPORT DOCUMENTATION PAGE BEOREADOMPLnSTRUCOORM

FINEPRTALBE 2. GOVT ACCESSION NO 3. PIECIPIENWVS CATALOG NUMmERFINAL

4. TITLE 1nd Subtitle) S. TYPE Or REPORT a PERIOD COVERED

Semicondcutor/Solid Electrolyte Junctions For 9/15/84 - 9/14/86

Optical Information Storage
6. PERFORMING ORG. REPORT NUMOSER

TWOR(s) 11. CONTRACT ON GRANT NUMNER(s) .oo.

CI Anthony F. Sammells N00014-84-C-0723

(1' RFORMING ORGANIZATION MANZ ANO ADORESS 10. PROGRAM ELIM)EN T. PROJECT. TASK

ELTRON RESEARCH, INC. 
.O

4260 Westbrook Drive NR 627-826

Aurora, IL 60505 -'

NTROLLING OP VICK NAME AND ADDRESS 12. REPORT DATE %

Office if Naval Research/Chemistry Program 
,.-J._

Arlington, VA 22217 1. NUMOER OF PAGES

INITORING AGENCY NAME & AOCRESS tI diltewunt tram CoMnrelllg Office) IS. SECURITY CLASS. (6 Ala thseport)

unclassified

154. OECLASSIPICATION/DOWNGRAOING_
SCHEDULE .

P is. OISTRIGUTION STATEMENT (at this Report)

Approved for public release, distribution unlimited.

'7 01STRIB UrTO STATEMENT (of tho mb.g,.ct .,,iet.di St Bock 20. )1 dill-..Mt fgo., Repovi)

18. SUPPLE{MErNTARY NOTES

44

1. )(EY "mOROS (Continue on reverse .od* it nocesesay and Idnifir br block nmber)

Solid-state electrochromic cells, n-TiO2 , n-CdS, heptyl viologen,

lutecium diphthalocyanine, poly(Amps). '*

ZO\ ISTRACT (Continu an reves. aide It necacearr ad lderntli bY block number) %8 he program was directed towards characterization of electrode and photoelectrode
solid-state Junctions with solid polymer electrolytes (SPEs) possessing incorpor-

ated electrochromic materials. Excellent electrochemical reversibility and %

", .J corresponding electrochromic phenomena were found for cells utilizing lutecium,

" diphthalocyanine and heptyl viologen as incorporated electrochromic materials
wo

LA.

DD A 1473 EDITION 0PIOV 55 IS OUSOLETE Unclassified

SECURITY CLASSIFICATION OP THIS PAGE (10%n Data "E" "ro""

5*_n.



.., ..

FINAL REPORT SUMMARY ONR N00014-84-C-0723

Solid-state electrochromic cells of the general configuration:

Lutecium Diphthalocyanine Poly(Amps) Nafion Poly(Amps) SnO2 cond.

on Sn0 2 cond. glass + SE 117 + CeCl3  glass

were prepared using the supporting electrolytes (SEs) O.IM Na2SO4 and O.1M

KCl. Upon subjecting the cell to anodic and cathodic voltage scans, up to

four distinct color changes were observed varying from red (at anodic poten-

tials) to violet (at cathodic potentials). Formation of the violet lutecium ""'"

diphthalocyanine reduction product was not found to be contingent upon the

absence of alkali cations as reported by others. -" "-

For the electrochromic cell: . VV

SnO 2 IPoly(Aps)/ Nafion Poly(Amps) SnO J.

glass + HV2+ 117 + CeC / glass
/ + NaPF6  + NaPF6

in which the heptyl viologen (HV2+) working electrode compartment was sub-

jected to a cathodic scan, two distinct reduction peaks were observed at

respectively -1.74 and -1.90V versus the CeCl3 /SnO 2 reference/counter

electrode. This corresponded to the formation of respectively, the radical
2+I

and diradical cation species of HV2+. This electrochromic cell was found

to be highly electrochemically reversible as monitored by a He/Ne laser '

beam (583nm) transmitted through the bulk of this semi-transparent thin film *',-"

solid-state cell.

The dependency of n-TiO 2 flatband potential (Vfb) for cells of the

general configuration: n-TiO2 /Nafion 117, Redox species/SnO2 conducting

glass, was systematically studied for the redox species Ru(bpy Fe(bpy
ad3+ Ru'.y'.+'F-bpy 3 .

and Ru(NH3)6  as a function of their concentration within the polymer. A

linear relationship Vfb i M (1/concentration) + b was found to hold for all

cells. The slope (M) was found dependent upon metal complex used and its

oxidation state. The sensitivity of the measured n-TiO 2 flatband potential

to its immediate chemical environment at its interface with tne redox polymer

can be a strategy pursued for chemical detection.

Solid-state photoelectrochromic cells possesing the general config-

uration : I ' ..

Poly(Amps) Poly(Amps)
SC + NaPF 6  Nafion +NaPF6 Sna2

" ECM 117 3CeCa

2
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Solid-state photoelectrochromic cells possessing the general con-
figuration:

Poly(Amps) Poly(Amps)
SC + NaPF6  Nafion/ + NaPF 6 / Sn0 2

/ + ECM 117 +CeCl 3  glass

where SC = n-TiO 2 or n-CdS and ECM = HV
2+ or LuH(Pc) 2 were prepared.

SPE/SC junctions containing dispersed HC2+ behaved in a somewhat analogous

manner to liquid junction PEC cells. Those cells prepared with LuH(Pc) 2

directly deposited onto the semiconductor surface had these photoelectro-
,. . _-,

chemical properties dictated by the SC/LuH(Pc) 2 solid-state junction rather

than by SPE redox properties.
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